Many variations can be applied to traditional mammoplasty techniques to improve outcomes in certain situations. The purpose of this report was to demonstrate the indications and benefits of mammoplasty autoaugmentation using an extended superomedial pedicle. All patients who underwent transfer of an extended superopedicleto other parts of the breast for autoaugmentation were included. Indications were determined and outcomes were assessed. Forty-eight patients were included in the series. The average follow-up was 2.1 years. Indications were categorized into reconstruction of a partial mastectomy defect (oncoplastic group, n = 18), upper pole volume in the contralateral mastopexy (implant reconstruction group, n = 9), and volume improvement and suspension (massive weight loss group, n = 21). The overall complication rate was 15% (n = 7/48), with a revision rate of 10% (5/48). The extended superomedial pedicle is a reliable and versatile adjunct to regular mastopexy techniques for various indications. It gives us the ability to transfer vascularized tissue from the lower pole to areas that require autoaugmentation.
Introduction
Numerous options exist to mobilize the nipple during breast reduction and mastopexy techniques [1] . The superomedial pedicle is one such option that has gained popularity by Dr Hall Finlay who felt that the superior pedicle based more medially is easier to rotate [2] . This technique is reliable and versatile and can be used for reduction and mastopexy techniques, with predictable results [3] . Although the selected pedicle is important in how it maintains nipple viability, of equal importance is how it can be utilized with the remaining breast tissue to reshape the breast mound. We do occasionally encounter situations where additional parenchyma is required in remote parts of the breast not appropriately filled with the pedicle and remaining breast tissue. The use of local flaps and autoaugmentation techniques has subsequently become popular option to rotate tissue into areas of volume void. These can be taken either from within the breast mound or locally [4] [5] [6] [7] [8] . The superomedial pedicle is ideal for an extension type pedicle since the removal of tissue in the lower pole is often desired to allow glandular plication and breast shaping. Glandular tissue is often abundant in the lower pole and can subsequently be rotated on a well-vascularized pedicle to areas where volume is required.
The purpose of this review was to evaluate additional indications and outcomes using the extended superomedial approach along with traditional reduction or mastopexy techniques.
Methods
A retrospective chart review was performed on all patients at Emory University Hospital from 2003 to 2009 who underwent a breast reduction or mastopexytechniqueby a single surgeon using the superomedial pedicle. For inclusion in this series, the pedicle was extended down to the inframammary fold and rotated to autoaugment other parts of the breast. Patient demographics and risk factors were queried, and the indications and locations for autoaugmentationof the superomedial pedicle were determined. Outcomes were evaluated including complications and the need for revisional surgery.
Technique: The pre-operative markings for an extended superomedial pedicle are essentially the same as for a regular superomedialmastopexy or reduction. The breast meridian is marked, and the vertical pattern is drawn by displacement of the mound. The nipple is incised and the superomedial pedicle is de-epithelialized. The extended portion is taken down to just above the level of the inframammary fold (IMF) and this is also deepithelialized. The extended pedicle is transfer to the upper or outer quadrant for partial mastectomy defects (Figures 1 and 2) , or to the upper pole for fullness in the weight loss patient (Figures 3 and 4) or to match an implant reconstruction ( Figure 5) . The medial and lateral pillars are then created and the extended pedicle is lifted off the chest wall. If the pedicle is too large it is trimmed to the appropriate size for the indicated defect. It is released of the chest wall only as much as is required for adequate mobilization. The pedicle is tacked into position and the medial and lateral pillars are plicated. The nipple is then inset and skin closed. Closure is either vertical or standard Wise patterns depending on the size and shape of the breast. Patients with a nipple to notch of greater than 35 cm are generally not ideal candidates for superomedial techniques and often have sufficient breast tissue to not required autoaugmentation techniques. 
Results
A total of 48 patients had a superomedialdermatoglandular extension pedicle. The indications were divided into oncoplastic (n = 18), symmetry procedure for implant reconstruction (n = 9) and massive weight loss (n = 21). The average follow up was 2.1 years (range: 2 months -8 years). Early firmness of the autoaugmentation flap (edema/necrosis) was felt in 4 patients (8%), however, did resolve within a few months in all patients.
Oncoplastic Group
There were 18 patients in the oncoplastic group who had a superomedial extension pedicle. All patients had a diagnosis of breast cancer, and underwent a lumpectomy, which was reconstructed with an immediate oncoplasticmastopexy or reduction procedure. The lumpectomy defects were in the lateral or upper-outer quadrant in all patients. The average weight of the lumpectomy specimen was 217 grams (range: 36 -400 grams). In only 2 patients was additional volume resected to complete the reconstruction. Complications occurred in 3 patients (3/ 18), and included cellulitis, and wound dehiscence. Two patients required revisional surgery for recurrence or radiation changes. There were no complications related to the extended dermatoglandular pedicle.
Implant Reconstruction Group
There were 9 patients who had the superomedial extension pedicle for upper pole autoaugmentation as a symmetry procedure along with implant based breast reconstruction. All patients had a history of breast cancer. Additional tissue was resected in one patient (100 grams). There were no complications attributed to the symmetry procedure, and one patient (1/9) required a mastopexy revision for symmetry.
Massive Weight Loss Group
There were 21 patients in the massive weight loss category whohad autoaugmentaion of the upper pole using an extended superomedial pedicle. The average weight loss in this group was 54 kilograms (range 36 -84 kilograms). Complications occurred in 4 patients (19%, n = 4/21) and included minor wound dehiscence. Two patients (10%) did require a revision mastopexy for recurrent ptosis.
Discussion
The extended superomedial technique is indicated whenever autoaugmentation is required using vascularized breast tissue to fill defects or provide additional volume in certain locations within the breast mound. Variousautoaugmentation techniques have been proposed in the literature, mainly in relation to management of the massive weight loss breast [4] [5] [6] [7] [8] [9] [10] [11] . Hamdi et al. described using excess lateral tissue based on the lateral intercostal artery perforators to autoaugment volume depleted breasts [6] . Akyurek et al. later suggested a modification of this technique to include a pectoralis muscle sling to prevent long termpseudoptosis [12] . The benefits of using the superomedialpedical are that it is a well-vascularized pedicle and has an arc of rotation that is ideal for transfer to the lateral or upper breast region without the need for additional dissection and a donor site. Volume is taken from the lower pole where it is often excessive, and transferred to the other locations where it is often deficient. The superomedial technique also allows plication of the medial and lateral pillars with the benefits of a vertical mammoplasty technique [12]. Kim et al. recently showed minimal complications and high patient satisfaction using a superior pedicle autoaugmentationmastopexy technique [13] . Since this technique does not bring in tissue from outside the breast, patients who have insufficient breast volume and still desire upper pole fullness will require implant augmentation or alternative techniques. Calvert et al. also found high patient satisfaction using thesuperomedial pedicle mastopexyautoaugmentationtechnique in combination with an implant [14] .
In addition to being a useful adjunct to cosmetic mastopexy techniques in women who wish to have upper pole fullness, the indications in this series fell into three major groups. Reconstruction of the upper outer or lateral partial mastectomy defect in women with moderate sized breasts can be challenging without local flaps. The ability to mobilize residual breast tissue for this purpose is ideal and allows filling of the lumpectomy defect with vascularized tissue prior to radiation therapy subsequently preserving shape. This technique can fill a partial mastectomy defect in any quadrant except one in the superomedial location. If a similar procedure is done on the opposite side, symmetry can also be preserved. This approach relies on there being sufficient breast tissue following resection to keep the nipple areaolar complex (NAC) alive and reshape the mound. Occasionally the defect is such that breast tissue in that location is not enough to fill the defect. The nipple pedicle is often limited by how it can be rotated since nipple needs to be in a particular location on the breast mound. This is where autoaugmentation techniques are used to fill the defect. The extended superomedial pedicle will allow rotation of the NAC into the desired location, as well as repositioning lower pole breast tissue into the defect without a donor site.
Reshaping the long and atrophic massive weight loss breast is often a challenge, and repositioning lower pole tissue for upper autoaugmentation is beneficial for numerous reasons [4] . The extended superomedial pedicle can be used in a rotation-advancement fashion to fill the upper pole volume deficiency, narrow the base of the breast, and tighten the IMF. In addition to autoaugmentation, the extended pedicle can also be used to suspend the mound superiorly. Parenchymal reshaping with pillar plication will also allow redraping of the skin over the mound, in an attempt to minimize recurrent ptosis. The revision rate however was still around 10% in the MWL patient. The final group of patients where this approach was beneficial was as a symmetry procedure to match an implant reconstruction. Over autoaugmentation of the upper pole in the contralateral breast will make matching a unilateral implant reconstruction closer. This provides the desired upper pole fullness to match the implant reconstruction when the size difference is not enough to warrant contralateral implant augmentation. This autoaugmentation technique will often give the appearance of an augmented breast improving overall symmetry.
The superomedial technique has been shown to be both safe and reliable with an acceptable complication rate [3, 13] . Appropriate flap design with maximizing blood flow will limit the incidence of complications such as tip necrosis. This includes keeping the pedicle base wide enough, and maintaining as many perforators to the chest wall as possible. If the end of the flap appears poorly perfused, it should be discarded. Long term retraction and shape distortion was not observed in our series. The massive weight loss patients carry their usual complication risks such as recurrent ptosis due to the inelastic skin and have a higher incidence of recurrent ptosis and revision. The breast cancer patients are at increased risk of infection and wound healing problems especially in the setting of chemotherapy and radiation therapy. While the extended pedicle will fill the lumpectomy defect and minimizes the potential for a deformity, the risk of radiation fibrosis to the skin flaps does still exist. We recognize the limitations of this review in that it is a relatively small series without any comparison groups, however, was intended more to be a presentation one autoaugmentation option with various indications.
Conclusion
The extended superomedial pedicle has become a useful carrier for additional dermatoglandular tissue because of its reliable vascularity and easy arc of rotation to the outer or upper quadrant of the breast. It has proven to be a safe and reliable option without major morbidities, and is an easy addition to the superomedial procedure. The learning curve is minimal, and once comfortable with this approach it can be a versatile addition to cosmetic and reconstructive breast procedures. The benefits of removing tissue from the lower pole are numerous, and this tissue can be used to treat areas of volume void in other parts of the breast. Autoaugmentation techniques will likely continue to gain popularity as our indications for their use broaden, and our understanding of the vascular anatomy improves.
